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Characterization
Rh loading amount in the catalyst was analyzed using an inductively coupled plasma optical emission spectrometer (ICP, Varian VISTA-MPX). Fourier transform infrared (FTIR) spectra were collected on a Nicolet Magna 550 spectrometer using KBr method.
X-ray powder diffraction (XRD) was carried out on a Rigaku D/Max-RB diffractometer with CuKα radiation. Scanning electron microscopy (SEM) images were obtained using a JEOL JSM-6380LV microscope operating at 20 kV. X-ray photoelectron spectroscopy (XPS) measurements were performed on a Perkin-Elmer PHI 5000C ESCA system. All the binding energies were calibrated by using the contaminant carbon (C 1s = 284.6 eV) as a reference. 28.9, 59.4, 62.7, 78.4, 114.7, 115.0, 126.9, 128.8, 129.5, 130.4, 131.8, 139.3, 142.2, 155.6, 156.6 C-NMR and HPLC-MS spectra of R,R-(2) were presented in figure S1 .
Preparation of Cp*RhTsDPEN-POSS (3).
A typical procedure is as follows: Under argon atmosphere, to a stirred suspension of (R,R)-2 (0.50 g, 1.00 mmol) and excess anhydrous K 2 CO 3 (1.50 g) in 20 mL dry DMF was added POSS (1) (0.82 mg, 0.50 mmol) at room temperature. The resulting mixture was stirred at 40 °C for 24h. After cooling to room temperature, the volatiles were removed in vacuo and 50 mL of water was added. The residues were filtrated and washed twice with 50 mL of water and 50 mL of CH 2 Cl 2 to afford (R,R)-TsDPEN-modified POSS as a white powder (1.06 g, 0.40 mmol, 80%) (The part of them was used for MAS NMR and TG/DTA curves were presented in figure S2-S5.
Catalytic Reaction
A typical procedure was as follows: The catalyst 3 (10.58 mg, 8.00 μmol based on Rh from ICP), ketone (2.0 mmol) and 2.0 mL water were added in a 10 mL roundbottom flask in turn. The mixture was allowed to react at 40 o C for 1h. During that time, the reaction was monitored constantly by TLC. After completion of the reaction, the catalyst was separated via centrifuge (10000r/min) for the recycle experiment. The aqueous solution was extracted by Et 2 O (3 × 3.0 mL). The combined Et 2 O was washed with brine twice and dehydrated with Na 2 SO 4 . After the evaporation of Et 2 O, the residue was purified by silica gel flash column chromatography to afford the desired product. The conversion and the ee value could be determined by chiral GC using a Supelco β-Dex Figure S5 . An endothermic peak around 361K with weight loss of 5% could be attributed to the release of physical adsorption water while the another endothermic peak around 452K with weight loss of 14% could be assigned to the release of physical adsorption small moiety silsesquioxane (1) due to sublimation (H. Araki and K. Naka,
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weight loss of 10% could be assigned to the oxidation of vinyl and alkyl fragments while another exothermic peak at 840 K with the weight loss of 54% was resulted from the oxidation of the chiral diamine ligands and phenyl fragments within POSS.
In sharp contrast to TG/DTA curve of TsDPEN-modified POSS, it was found easily that both endothermic peaks in the heterogeneous catalyst 3 were strongly similar to that of parent TsDPEN-modified POSS. It was worth mentioning that two exothermic peaks were combined into one complicated exothermic peak around 688 K with weight loss of 56% could be assigned to the oxidation of Cp*RhTsDPEN complexes and organic fragments (including small vinyl, alkyl and phenyl fragments). Apparently, a new exothermic peak around 850 K with weight loss of 8% could be assigned to the oxidation of rhodium chloride, which was nearly consistent with 7.79% (0.76 mmol) of Rh loading 
